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DETAILED ACTION 

Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on May 22, 2007 has been entered. 

Response to Amendment and Arguments 

2. Applicants' amendment filed on May 22, 2007 has been entered and made of record. 

3. Applicants' arguments have been fully considered, but they are not deemed to be 
persuasive for at least the following reasons. 

Applicants argue (page 25) that "there is no teaching or suggestion in Nishi that a 
prediction for at least one pixel of a currently coded block is performed based on modified pixel 
values of an adjacent block, wherein the modified pixel values are obtained after decoding and 
performing a filtering operation." The Examiner disagrees. As noted in the previous Office 
Action page 5, the combination of Andrew and Nishi would entail the boundary filtering process 
of Andrew illustrated in figure 3, wherein the decompression process 300 is replaced by the intra 
predication process of Nishi. In particular, Andrew discloses (figure 3) modifying pixel values 
that are obtained after decoding (300) and performing a filtering operation (302), while Nishi 
teaches a decoding process that performs intra prediction based on a previously decoded image 
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block (figure 2). During operation, a first image block is decoded in step 300 (Andrew, figure 
3). The decoded image block is then filtered across a block boundary in step 302, producing 
modified pixel values. Subsequently, step 208 causes the process to loop back to step 204. Step 
204 proceeds to step 300, which performs decoding of the next block. During this decoding 
process, Nishi's disclosure suggests that intra prediction — prediction of a second block adjacent 
to the first decoded image block — can be performed based on a previously decoded image block 
(Nishi, col. 24, line 50-16). The Examiner notes that the previously decoded image block in 
Nishi's prediction process comprises the block that was modified by the filtering step 302 in the 
previous iteration of Andrew (figure 3). Thus, the disclosure of Andrew and Nishi would have 
suggested to one of ordinary skill to perform a prediction for at least one pixel value of an image 
block based on the modified pixel value of a previously decoded and filtered image block. 

Applicants further argue (page 25) that because "Nishi discloses that the prediction 
values of a frequency component of the target block are generated with reference to frequency 
components of an adjacent block," "the combination of Nishi and Andrew neither operates the 
same way as in the independent claims nor provides the same result." The Examiner disagrees. 
Nishi discloses prediction of frequency components (coefficients), as well as prediction of pixel 
values. For instance, figure 2 illustrates that the predicted frequency coefficients are transformed 
into pixel values in steps 207 and 209. Thus, the decoding process of both Andrew and Nishi 
produce image pixel values. 
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Claim Objections 

4. Claim 42 is objected to because it is dependent from claim 41 , which is a canceled claim. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 40 5 44-49 5 58 5 60-64, 70, 76 5 78-82, 94-96, 111-113, 121, 123-126, 130, 131 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over the combination of Andrew, U.S. 
Patent No. 6,563,958 ("Andrew") and Nishi, U.S. Patent No. 6,275,533 ("Nishi"). 

Referring to claim 40, Andrew discloses a method of encoding a digital image 
comprising a plurality of image blocks, the method comprising: 

a. decoding (300) a first encoded image block (figure 3); 

b. performing a filtering operation (302) across a block boundary between the first 
decoded image block and a previously decoded image block adjacent to the first decoded image 
block such that the pixel value of at least one decoded pixel in the first decoded image block is 
modified by the filtering operation (col. 4, line 5-col. 5, line 65). 

Andrew does not explicitly disclose performing a prediction for at least one pixel value of 
a second block. However, this feature was exceedingly well known in the art. For example, 
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Nishi discloses performing a prediction for at least one pixel value of a second block, the second 
block adjacent to a first decoded image block (col. 24, line 50-col. 25, line 6 and figure 2). The 
Examiner notes that the combination of Andrew and Nishi would entail the boundary filtering 
process of Andrew illustrated in figure 3 with the decompression process 300 being replaced by 
the intra predication process of Nishi. In particular, Andrew discloses (figure 3) modifying pixel 
values that are obtained after decoding (300) and performing a filtering operation (302), while 
Nishi teaches a decoding process that performs intra prediction based on a previously decoded 
image block (figure 2). The Examiner notes that the previously decoded image block in Nishi's 
prediction process comprises the block that was modified by the filtering operation 302 in the 
previous iteration of Andrew (figure 3). Thus, the disclosure of Andrew and Nishi would have 
suggested to one of ordinary skill to perform a prediction for at least one pixel value of an image 
block based on the modified pixel value of a previously decoded and filtered image block. 

Andrew and Nishi are combinable because they are both concerned with image 
compression methods. Additionally, both Andrew and Nishi are concerned with compressing 
and decompressing images on a block-by-block basis. Andrew's boundary filtering process 
includes a decoding step 300 (Andrew, figure 3). Nishi explains that the INTRA-prediction 
technique enhances the efficiency of the coding/decoding process (Nishi, col. 3, lines 24-33). 
Therefore, it would have been obvious to modify Andrew's decompressing step 300 to include 
the intra prediction technique of Nishi. The suggestion/motivation for doing so would have been 
to improve the coding efficiency of Andrew's boundary filtering process. 
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Referring to claim 44, Nishi further discloses decoding of the encoded image block that 
comprises performing prediction with reference to a previously decoded image block adjacent to 
the block (col. 24, line 50-col. 25, line 6 and figure 2). 

Referring to claim 45, Andrew further discloses that the filtering operation across the 
boundary between the first decoded image block and the previously decoded image block is 
performed immediately after the first image block is decoded (figure 3). 

Referring to claim 46, Andrew and Nishi disclose that the filtering operation across the 
boundary between the first decoded image block and a previously decoded image block adjacent 
to the first decoded image block is performed before performing prediction for the second block 
(Andrew, figure 3. Note that the filtering operation is performed in step 302. Subsequently, step 
208 loops back to step 204 and the prediction is performed in step 300, as explained above). 

Referring to claim 47, Andrew further discloses that the filtering is performed due to 
more than one boundary between the first decoded image block and previously decoded image 
blocks adjacent to the first decoded image block (col. 5, lines 1-63 and figure 3). 

Referring to claim 48, Andrew further discloses that filtering due to the more than one 
boundary is performed sequentially on more than one boundary in a certain boundary scanning 
order (col. 5, lines 1-63. Note that the two boundaries will be filtered in a certain order). 

Referring to claim 49, Andrew discloses the step of filtering the boundary to the left of 
the first block and the boundary to the first of the current block (col. 5, lines 35-49), but does not 
explicitly disclose that the order of filtering boundaries is selected such that a boundary to the 
left of the first decoded image block is filtered before a boundary to the top of the first decoded 
image block. However, the Examiner notes that the specific filtering order is not considered a 
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patentable distinction, since it would have been chosen by the user during experimentation in 
order to meet his/her specific requirements. Therefore, it would have been obvious to modify 
Andrew's filtering process so that the boundary to the left of the first block is filtered before a 
boundary to the top of the first block is filtered; since no new or unexpected results are seen to be 
attained by that specific filtering order. 

Referring to claim 58, see the rejection of at least claim 40 above. Andrew discloses an 
encoder (602) for encoding a digital image comprising a plurality of image blocks, the encoder 
configured to: 

a. encode a first image block to form a first encoded image block (col. 3, lines 1-36 
and figure 6); 

b. decoding the first encoded image block to form a first decoded image block (col. 
3, line 37-col. 4, line 3); 

c. the encoder comprising a filter arranged to perform a filtering operation across a 
block boundary between the first decoded image block and a previously decoded image block 
adjacent to the first decoded image block, such that a pixel value of the at least one decoded 
pixel in the first decoded image block is modified by the filtering operation (col. 4, line 5 -col. 5, 
line 35 and col. 5, line 66-col. 6, line 14); and 

Andrew does not explicitly disclose that the encoder is further configured to perform a 
prediction for at least one pixel value of a second block, the second block adjacent to the first 
decoded image block. However, this feature was exceedingly well known in the art. For 
example, Nishi discloses an encoder that is configured to perform a prediction for at least one 
pixel value of a second block, the second block adjacent to a first decoded image block (col. 24, 
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line 50-col. 25, line 6 and figure 2). The Examiner notes that the combination of Andrew and 
Nishi would entail the boundary filtering process of Andrew illustrated in figure 3 with the 
decompression process 300 being replaced by the intra predication process of Nishi. In 
particular, Andrew discloses (figure 3) modifying pixel values that are obtained after decoding 
(300) and performing a filtering operation (302), while Nishi teaches a decoding process that 
performs intra prediction based on a previously decoded image block (figure 2). The Examiner 
notes that the previously decoded image block in Nishi's prediction process comprises the block 
that was modified by the filtering operation 302 in the previous iteration of Andrew (figure 3). 
Thus, the disclosure of Andrew and Nishi would have suggested to one of ordinary skill to 
perform a prediction for at least one pixel value of an image block based on the modified pixel 
value of a previously decoded and filtered image block. 

Andrew and Nishi are combinable because they are both concerned with image 
compression methods. Additionally, both Andrew and Nishi are concerned with compressing 
and decompressing images on a block-by-block basis. Andrew's boundary filtering process 
includes a decoding step 300 (Andrew, figure 3). Nishi explains that the intra prediction 
technique enhances the efficiency of the coding/decoding process (Nishi, col. 3, lines 24-33). 
Therefore, it would have been obvious to modify Andrew's decompressing step 300 to include 
the intra prediction technique of Nishi. The suggestion/motivation for doing so would have been 
to improve the coding efficiency of Andrew's boundary filtering process. 

Referring to claim 60, Nishi further discloses that the encoder is configured to encode the 
first image block by performing prediction with reference to a previously encoded image block 
adjacent to the first block (col. 24, line 50-col. 25, line 6 and figure 2). 
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Referring to claim 61, see the rejection of at least claim 45 above. 

Referring to claim 62, see the rejection of at least claim 47 above. 

Referring to claim 63, see the rejection of at least claim 48 above. 

Referring to claim 64, Andrew further discloses that the filter is arranged to use the 
modified pixel value due to at least one other boundary between decoded image blocks (col. 4, 
line 5-col. 5, line 65). 

Referring to claim 70, see the rejection of at least claim 45 above. 

Referring to claim 76, see the rejection of at least claim 40 above. Andrew discloses a 
decoder (602) for performing the method described above (claim 40). 

Referring to claim 78, see the rejection of at least claim 44 above. 

Referring to claim 79, see the rejection of at least claim 45 above. 

Referring to claim 80, see the rejection of at least claim 47 above. 

Referring to claim 81, see the rejection of at least claim 48 above. 

Referring to claim 82, see the rejection of at least claim 64 above. 

Referring to claim 94, see the rejection of at least claim 58 above. Andrew further 
discloses a terminal (figure 6) comprising the encoder described above. 

Referring to claims 95-96, Andrew and Nishi do not explicitly disclose that the terminal 
is a wireless terminal of a mobile communications system. However, Official notice is taken that 
a wireless terminal of a mobile communications system was exceedingly well known in the art. 
Therefore, it would have been obvious to modify the terminal of Andrew and Nishi so that it is a 
wireless terminal of a mobile communications system. The suggestion/motivation for doing so 
would have been to enhance the mobility/flexibility of the system. 
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Referring to claim 1 1 1, see the rejection of at least claim 76 above. Andrew further 
discloses a terminal (figure 6) comprising the decoder described above. 

Referring to claims 112-113, see the rejection of at least claims 95-96 above. 
Referring to claim 121, see the rejection of at least claim 76 above. 
Referring to claim 123, see the rejection of at least claim 78 above. 
Referring to claim 124, see the rejection of at least claim 79 above. 
Referring to claim 125, see the rejection of at least claim 46 above. 
Referring to claim 126, see the rejection of at least claim 80 above. 
Referring to claim 130, see the rejection of at least claim 58 above. 
Referring to claim 131, see the rejection of at least claim 76 above. 

6. Claims 42, 59, 77, 122 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Andrew, U.S. Patent No. 6,563,958 ("Andrew"), Nishi, U.S. Patent No. 
6,275,533 ("Nishi"), and Osa, U.S. Patent No. 6,496,605 ("Osa"). 

Referring to claim 42, Andrew and Nishi do not explicitly disclose that the decoding of 
the first image block comprises performing motion compensated prediction with respect to a 
reference image. However, this feature was exceedingly well known in the art. For example, 
Osa discloses the step of decoding an image block that comprises performing motion 
compensated prediction with respect to a reference image (col. 4, lines 20-64, col. 9, lines 6-35, 
and figure 8). 

Andrew, Nishi, and Osa are combinable because they are all concerned with coding an 
image by dividing the image into a plurality of blocks. At the time of the invention, it would 
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have been obvious to a person of ordinary skill in the art to modify the decoding process of 
Andrew and Nishi so that it is performed using motion compensated prediction, as taught by 
Osa. The suggestion/motivation for doing so would have been to provide a block boundary 
filtering performance that is much more powerful than typical filtering systems (Osa, col. 9, lines 
30-35). Therefore, it would have been obvious to combine Andrew and Nishi with Osa to obtain 
the invention as specified in claim 42. 

Referring to claim 59, Andrew and Nishi do not explicitly disclose that the encoder is 
configured to encode the first image block by performing motion compensated prediction with 
respect to a reference image. However, this feature was exceedingly well kwon in the art. For 
example, Osa discloses an encoder that is configured to encode a first image block by performing 
motion compensated prediction with respect to a reference image (col. 4, lines 20-64, col. 9, lines 
6-35, and figure 8). 

Andrew, Nishi, and Osa are combinable because they are all concerned with coding an 
image by dividing the image into a plurality of blocks. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to modify the encoding process of 
Andrew and Nishi so that it is performed using motion compensated prediction, as taught by 
Osa. The suggestion/motivation for doing so would have been to provide a block boundary 
filtering performance that is much more powerful than typical filtering systems (Osa, col. 9, lines 
30-35). Therefore, it would have been obvious to combine Andrew and Nishi with Osa to obtain 
the invention as specified in claim 59. 

Referring to claim 77, see the rejection of at least claim 42 above. 

Referring to claim 122, see the rejection of at least claim 77 above. 
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7. Claims 52, 54, 65, 68, 71-73, 83, 86-91, 97, 98, 102, 105, 108-110, 114-116, 128, 129 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over the combination of Andrew, U.S. 
Patent No. 6,563,958 ("Andrew"), Nishi, U.S. Patent No. 6,275,533 ("Nishi"), and Keith et al., 
U.S. Patent No. 5,493,513 ("Keith"). 

Referring to claim 52, Andrew and Nishi do not explicitly disclose that the image blocks 
are grouped into macroblocks. However, this feature was exceedingly well known in the art. 
For example, Keith discloses a digital image comprising image blocks that are grouped into 
macroblocks (col. 6, lines 15-28 and figure 5). Keith further discloses the step of processing the 
image macroblock by macroblock according to a certain macroblock scanning order (col. 6, lines 
15-28 and figure 5). Thus, the Examiner notes that the disclosure of Keith to perform image 
processing on an image macroblock by macroblock according to a certain macroblock scanning 
order coupled with the disclosure of Andrew to perform image processing by filtering across 
block boundaries between adjacent decoded image blocks would have suggested to one of 
ordinary skill to filter the image macroblock by macroblock according to a certain macroblock 
scanning order. 

Andrew, Nishi, and Keith are combinable because they are both concerned with coding 
an image by dividing the image into a plurality of blocks. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to modify the image blocks of Andrew 
and Nishi so that they are grouped into macroblocks and processed according to a macroblock 
scanning order, as taught by Keith. The suggestion/motivation for doing so would have been to 
enhance the processing speed of the encoding and decoding process (Keith, col. 1, lines 10-56). 
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Therefore, it would have been obvious to combine Andrew and Nishi with Keith to obtain the 
invention as specified in claim 52. 

Referring to claim 54, Andrew further discloses that the filtering to reduce visual artifacts 
due to a boundary between a current decoded image block and a previously decoded image block 
adjacent to the current decoded image block is performed for all boundaries within an image 
block before filtering to reduce visual artifacts is performed within the next image block in the 
scanning order (col. 5, lines 12-65 and figure 3). However, Andrew does not explicitly disclose 
that the filtering is performed on all boundaries within a macroblock before filtering the next 
macroblock in the scanning order. 

Keith discloses the step of processing all the image blocks of a given macroblock in a 
macroblock scanning order before processing image blocks of the next macroblock in the 
macroblock scanning order (col. 6, lines 15-28 and figure 5). Accordingly, the combination of 
Andrew, Nishi, and Keith disclose that the filtering is performed on all boundaries within a 
macroblock before filtering the next macroblock in the scanning order. 

Referring to claim 65, see the rejection of at least claim 52 above. 

Referring to claim 68, Andrew further discloses that the encoder is arranged to encode 
and subsequently decode the image blocks in a certain block scanning order (col. 3, lines 1-67 
and col. 5, lines 35-65). As noted above (claim 65), Keith discloses image blocks that are 
grouped into macroblocks, wherein the image blocks of a macroblock are encoded and 
subsequently decoded according to a certain block scanning order (col. 6, lines 15-28 and figure 
5). Accordingly, the combination of Andrew, Nishi, and Keith disclose the step of encoding and 
subsequently decoding the image blocks of a macroblock in a certain block scanning order. 
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Referring to claim 71 , see the discussion of at least claim 47 above. 

Referring to claim 72, see the discussion of at least claim 48 above. 

Referring to claim 73, see the rejection of at least claim 54 above. Note that "segment" is 
interpreted as being analogous to "macroblock." 

Referring to claim 83, see the rejection of at least claim 52 above. 

Referring to claim 86, see the rejection of at least claim 68 above. 

Referring to claim 87, Andrew further discloses the step of encoding and subsequently 
decoding the image blocks of a macroblock, as noted above (claim 52), but does not disclose that 
the processing (encoding and subsequently decoding) is performed on all the image blocks of a 
given macroblock in a macroblock scanning order before processing (encoding and subsequently 
decoding) image blocks of the next macroblock in the macroblock scanning order. 

Keith discloses the step of processing (encoding and decoding) all the image blocks of a 
given macroblock in a macroblock scanning order before processing (encoding and decoding) 
image blocks of the next macroblock in the macroblock scanning order (col. 6, lines 15-28 and 
figure 5). Note that the combination of Andrew, Nishi, and Keith disclose that the processing 
(encoding and subsequently decoding) is performed on all the image blocks of a given 
macroblock in a macroblock scanning order before processing (encoding and subsequently 
decoding) image blocks of the next macroblock in the macroblock scanning order. 

Referring to claim 88, see the discussion of at least claim 45 above. 

Referring to claim 89, see the discussion of at least claim 47 above. 

Referring to claim 90, see the discussion of at least claim 48 above. 

Referring to claim 91, see the rejection of at least claim 73 above. 
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Referring to claim 97, see the rejection of at least claim 65 above. Andrew further 
discloses a storage medium comprising a computer program for operating a computer as an 
encoder, and the program code for performing the steps above (col. 5, line 66-col. 6, line 14 and 
figure 6). 

Referring to claim 98, see the rejection of at least claim 52 above. Andrew further 
discloses a storage medium comprising a computer program for operating a computer as a 
decoder, and the program code for performing the steps above (col. 5, line 66-col. 6, line 14 and 
figure 6). 

Referring to claim 102, see the rejection of at least claim 73 above. 

Referring to claim 105, see the rejection of at least claim 73 above. 

Referring to claim 108, see the rejection of at least claim 65 above. Andrew further 
discloses a terminal (figure 6) comprising the encoder described above. 

Referring to claims 109-1 10, see the discussion of at least claims 95-96 above. 

Referring to claim 1 14, see the rejection of at least claim 83 above. Andrew further 
discloses a terminal (figure 6) comprising the decoder described above. 

Referring to claims 115-116, see the discussion of at least claims 95-96 above. 

Referring to claim 128, see the rejection of at least claim 54 above. 

Referring to claim 129, see the rejection of at least claim 73 above. 
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Allowable Subject Matter 

8. Claims 55, 99, 1 18-120, 127 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles Kim whose telephone number is 571-272-7421. The 
examiner can normally be reached on Mon thru Thurs 8:30am to 6pm and alternating Fri 9:30am 
to 6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on 571-272-7453. The fax phone number for the 
organization where this application or proceeding is assigned is 571-272-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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